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In addition to the symposium papers listed above, two special lectures were 
delivered separately in the Mathematics Section: 
R. S. L. SRIVASTAVA (Indian Institute of Technology, Kanpur): “A History of 
Mathematics in Hindi Verse” (Afternoon, January 4, 1985) 
This paper was based on a poem entitled “Ganita-kaumudi,” composed by the speaker himself. 
Starting with Poincare’s words that “a human civilization without mathematics is unthinkable.” the 
presentation was divided into three parts and covered the three periods (ancient, medieval, and 
modern). 
D. N. VERMA (Forenoon, January 5, 1985) gave a detailed talk on the topic 
already mentioned above. 
The theory of invariants suddenly burst forth in the 1850s as an independent discipline arising from 
projective geometry. In 1939 Hermann Weyl put it quite poetically as springing forth “from Cayley’s 
Jovian head, ’ ’ and compared it with the birth of “Minerva: a grown-up virgin.” In the subsequent 
decades it almost became a ruling discipline in mathematics. In 1890, the victory of Hilbert’s “theol- 
ogy” over Gordan’s earthly algorithms is said to have given the deathblow to invariant theory. but 
many new things can be learned by studying the old invariant theory, and as a result, a new and clearer 
understanding of the representation theory of symmetric groups is possible. 
The Symposium, as well as the special lectures, clearly indicates the growing 
popularity of the history of mathematics in India, especially among professional 
mathematicians. Some of the speakers urged the Department of Mathematics of 
Lucknow University to revive its interest in the history of mathematics (which has 
faded due to the retirement of Profession K. S. Shukla). The growing awareness of 
the usefulness of the history of mathematics among Indian mathematicians, how- 
ever, is a welcome sign, and it is to be hoped that they will try to incorporate the 
history of mathematics in their teaching programs. 
Session on the History of Logic 
817th Meeting of the American Mathematical Society 
Chicago, Illinois, 22-23 March 1985 
By Thomas L. Drucker 
Department of Mathematics, University of Wisconsin-Extension, 610 Langdon Street, 
Madison. Wisconsin 53706 
At the 817th Meeting of the American Mathematical Society, held on the cam- 
pus of the University of Illinois at Chicago Circle on March 22-23, 1985, a special 
session was organized on the “History of Logic.” Attendance at the three ses- 
sions held on Friday and Saturday totaled nearly 300. The variety of subjects and 
approaches represented typifies the wealth of material for investigation within the 
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area of the history of logic of the last century. The following descriptions of papers 
presented are based upon abstracts supplied by the speakers: 
ITriday, March 22 
JOHN W. DAWSON, JR. (Pennsylvania State University, York, Pennsylvania): 
“The Reception of Giidel’s Incompleteness Theorems” 
According to several commentators, Kurt Giidel’s incompleteness discoveries were assimilated 
pranptly and almost without objection by his contemporaries-a circumstance so unlikely as to call 
for.expianation. Careful examination reveals that there were in fact doubters and critics. as well as 
deflmders and rival claimants to priority. In particular, the reactions of Carnap, Bernays, Zermelo, 
Po$t, Finsler, and Russell, among others, are considered in detail. Documentary sources include 
unfl ublished correspondence from Giidel’s Nachlass. 
W! LLIAM ASPRAY (Charles Babbage Institute, University of Minnesota, Minneap- 
Illis): “Oswald Veblen and the Origins of Mathematical Logic in Princeton” 
B’rinceton emerged in the 1930s as the leading American research center in mathematical logic. The 
ac<omplishments of Church, Gadel, Kleene, Rosser, and Turing are well known. Less well known are 
the intellectual and institutional roots of these accomplishments. Of particular significance are Oswald 
Ve Ilen’s early interest in logic. his support of a research program in logic at Princeton University, and 
the discussions by Veblen and others that turned the university and the Institute for Advanced Study 
intl) a unified, world-class research center. 
CCAIG SMORY&KI (San Jose State University, San Jose, California): “The Devel- 
opment of Self-Reference” 
‘Three obvious lines of development in arithmetical self-reference are the mathematically respectable 
(K eene’s Recursion Theorem), the philosophically meaningful (Giidel’s and Liib’s theorems), and the 
su))posedly ad hoc (“Rosser’s trick” and Shepherdson’s later variant). The latter two approaches, not 
being so broad and having been neglected for years, are, perhaps because of this narrowness, surpris- 
in4 ly coherent. The coherence is of value in deriving further consequences from self-reference. 
ROBERT SOARE (University of Chicago): “Methods in Recursion Theory” 
when viewed historically, some of the most important methods in recursion theory can be seen as 
eflective analogs of classical mathematical methods. such as the Baire Category Theorem. Recently, 
cc-tain very powerful methods have played important roles in breakthroughs in the last few years. 
DIRK SIEFKES (Technische Universitgit, Berlin): “The Work of J. Richard Biichi” 
J. Richard Biichi has done influential work in mathematics, logic, and computer science. He is 
probably best known for using finite automata as combinatorial devices to obtain strong results on 
dgcidability and definability in monadic second-order theories, and extending the method to infinite 
combinatorial tools. Many consider his way of describing computations in logical theories as seminal 
in the area of reduction types. Treating automata as algebras, he opened up a mathematical theory of 
automata, which he generalized to a theory of discrete systems: it is hoped that this later work will be 
py blished. Less recognized is his concept of “abstraction” for characterizing structures by their 
au tomorphism groups. which he considered basic for a theory of definability. An axiomatic theory of 
cc nvexity which originated thereof will be published jointly with W. Fenton. Joint work on formalizing 
CB mputing and complexity on abstract data types is being published by the present author. Unpub- 
Iis hed is, and likely will be, his continued work on an algorithmic version of Gauss’ theory of quadratic 
fdrms, which stemmed from his interest in Hilbert’s 10th problem. Results in the existential theory of 
crjncatenation. which link the two areas, will be published jointly with S. Senger. 
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Saturday, March 23 (Morning Session) 
NATHAN HOUSER (Indiana University, Indianapolis): “Peirce and the Law of 
Distribution” 
In 1880 Charles Peirce published a paper entitled “On the Algebra of Logic.” in which he presented 
a logical algebra that, with minor modifications, gives a complete basis and some development of 
classical propositional calculus. Among the laws of Peirce’s calculus are the theorems that make up the 
law of distribution, x(y + z) = xy + xz and x + y  z = (X + y)(x + z), which he declined to prove, 
declaring the proof to be obvious but tedious. When put on the spot by Schroder, he decided that he 
had been mistaken. Peirce concluded that there was a basic flaw in his 1880 logic that rendered the 
proof impossible, and for several years he worked to perfect his calculus. By 1885 Peirce had suc- 
ceeded in constructing a new calculus built around truth-functional analysis and including the theory of 
quantification, with which he could prove the full law of distribution. The development of Peirce’s 1885 
calculus and his important logical discoveries in the period 1880-1885 owe much to the presumed 
failure of the 1880 system. 
JUDY GREEN (Rutgers University, Camden, New Jersey): “The Problem of Elimi- 
nation in the Algebra of Logic” 
A central objective of any system of logic is to determine what conclusions follow from given 
premises. A special case is the recognition of valid syllogisms. Intermediate in generality is the 
problem of elimination, which received considerable attention from the algebraic logicians of the 19th 
century. 
IRVING ANELLIS (University of Iowa. Iowa City): “The First Russell Paradox” 
It is generally believed that Russell discovered his paradox in June 1901 as a result of reading Frege’s 
Begriffsschrift, and that he communicated his discovery to Frege in the famous letter of June 16, 1902 
[in J. van Heijenoort, ed., From Frege to Gddel. Cambridge, Mass.: Harvard Univ. Press, 1967, pp. 
124-1251. However, we find Russell communicating a version of the paradox to Louis Couturat in a 
letter of December 8, 1900 (unpublished MS at Russell Archives, McMaster University). This first 
version of the Russell paradox was obtained when Russell rewrote, in set-theoretic terms. the Cantor 
paradox, which was originally presented function-theoretically [Cantor, Lb Uber die elementare Frage 
der Mannigfaltigkeitslehre,” Jahresbericht der Deutschen Marhemafiker-Vereinigltng 1 (1892), 77- 
78]. Many Russell scholars (e.g., I. Grattan-Guinness) have overlooked the significance of Russell’s 
letter to Couturat. However, J. N. Crossley. who was unaware of this correspondence, was able, 
independently, to directly obtain the Russell paradox, in its present version, from Cantor’s power set 
axiom, i.e., from the Cantor paradox [Crossley, “A note on Cantor’s theorem and Russell’s paradox,” 
Australian Journal of Philosophy 51 (1973), 70-711. 
DANIEL J. O’LEARY (General Electric Company, Syracuse, New York): “Prin- 
cipia Mathematics and the Development of Automated Theorem Proving” 
Principia Mathematics of Whitehead and Russell set the stage for the development of 20th-century 
logic. One aspect of this development was automated theorem proving. Two approaches to theorem 
proving by computer reflect the influence of Principia Mufhematica. The first is the Logic Theory 
Machine programmed by Newell, Shaw, and Simon in 1956. The second is the work of Hao Wang in 
the period 1958-1960. Both approaches attempt to provide proofs of theorems in Principia Mathe- 
matica but by different methods, and led to later work. 
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WIM RUITENBURG (Marquette University, Milwaukee, Wisconsin): “Some As- 
pects of Changes in the Use of Intuitionistic Logic” 
Jnintended interpretations of intuitionism have broadened the interest in intuitionism among nonin- 
tujtionists. Realizability, Dialectica Interpretation, and more recently Topos Theory have influenced 
our use of intuitionistic logic. Examples (past and present) demonstrate this. 
Saturday, March 23 (Afternoon Session) 
JCISEPH W. DAUBEN (Herbert H. Lehman College, CUNY): “Abraham Robinson 
and Nonstandard Analysis: Historical and Philosophical Implications” 
The significance of Abraham Robinson’s development of Nonstandard Analysis for historical and 
philosophical studies has been emphasized by a number of scholars, not least by Robinson himself. 
Rigorous theories of infinitesimals shed light on historical questions related to the work of Leibniz, 
Euler, and Cauchy (among others). There are also philosophical issues related to criticisms of Non- 
stitndard Analysis raised by Bishop, and questions concerning the pedagogical suitability of using 
Nl jnstandard Analysis as an approach to teaching calculus. 
M ARTIN DAVIS (Courant Institute of Mathematical Sciences, New York Univer- 
sity): “Turing’s Work on Computability and the History of Computers” 
It is generally acknowledged that contemporary ideas about the design and use of electronic com- 
pl: ters derive from von Neumann’s famous 1945 EDVAC report. Less well known is Turing’s almost 
silnultaneous ACE report, which though citing the EDVAC report, goes much further. Although the 
in.portance of this early work is usually explained as the introduction of the “stored program con- 
ce pt, ” it went much further, involving a radical shift in the very notion of computation. There is no 
qrlestion that Turing’s ideas about computers were intimately related to his earlier work on comput- 
ali ility. For von Neumann the relationship is less apparent: however, a careful reading of the EDVAC 
report makes the connection clear in this case also. 
SrEPrrEN C. KLEENE (University of Wisconsin, Madison): “The Writing of Intro- 
duction to Metamathematics” 
This paper responds to a query as to how I decided what to put into my book Zntroducrion to 
Metamarhemarics [1952]. The first ten chapters are essentially what I taught in a graduate course on 
the foundptions of mathematics first given at Wisconsin in the fall of 1936-1937. It struck me in 1936 
that the most exciting developments in foundations centered around Hilbert’s uncompleted program 
fur a “metamathematical” proof of the consistency of a “formal system” embodying a suitable portion 
oj classical mathematics, and results such as Godel’s 1931 theorems which grew out of contemplating 
that program. After a broad historical and conceptual introduction (Chapters I-III), I concentrated on 
familiarizing the student with what I considered the best formal system for my purpose (one for 
elementary number theory), completing a proof of “Godel’s theorem” in Chapters IX and X. When I 
altgmented the course by a seminar (first in 1939) and started in 1940 to write it all into a book, it was 
e: sentially irresistable to continue thence with chapters on Herbrand-Godel general recursive func- 
til,ns, Kleene partial recursive functions, and Turing machines (adapted to compute partial recursive 
fr nctions), and finally (in Chapters XIV and XV) some outstanding results that had been missed. 
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JAN MYCIELSKI (University of Colorado, Boulder): “Intuition versus Computa- 
tion in Foundations of Mathematics” 
Hilbert’s formalism was connected with his concern for mathematical practice and for geometric 
intuition. His finitism is related to my own (recent) tinitistic interpretations of ZF and ZF + AD. 
Hilbert’s tradition is related to Steinhaus’ bold proposition of AD and my attempts (in 1961) to 
interpret AD in Cantor’s universe (which have been ignored in some recent monographs). Mathemati- 
cians often talk about ideal, i.e.. imaginary. objects, and this observation supports Platonic ideas and 
explains the successes of formalization and finitism. 
ANIL NERODE (Cornell University, Ithaca, New York): “The Finite Injury 
Method of Recursion Theory” 
A fundamental tool of mathematical logic is the priority method. The finite injury priority method is 
ubiquitous in ordinary and higher recursion theory and in recursive model theory and algebra. Thus 
there have been many efforts to abstract the principles used. The history. starting with Post and 
Friedberg-Muchnik, goes through to the present day. 
Symposium on Disciplinary Limitations in Science 
An international conference on “Disciplinary Limitations in Science” was held 
on March 6, 1985, in Louvain (Belgium). After a short welcome by G. Vanpaemel, 
J. Roegiers traced the changing place of the exact sciences within the faculty 
structure of Louvain University during the Ancien Re’gime, with special attention 
to the introduction of new disciplines. H. M. Mulder analyzed the distinction 
between “pure” and “mixed” mathematics as it emerged around 1600, and the 
transition toward “pure” and “applied” mathematics in the 18th century. C. 
Hakfoort showed how the German debate on the nature of light was invaded 
around 1790 by chemical arguments, causing a decisive turn toward the emission 
theory. F. van Lunteren then discussed the idea of an “electro-magnetic world- 
picture” among physicists at the end of the 19th century. H. J. M. Bos described 
the role of practical applications, in particular hydrodynamics, in the development 
of mathematical analysis in the 18th century. R. Halleux discussed the early 
development of J. B. Van Helmont and his search for a new science,,with an 
interesting comparison between Van Helmont and Descartes. Last, H. A. M. 
Snelders offered some insight into the relations between the unification of the 
sciences and the basic, but debatable, assumption of an existing unity in nature 
itself. The conference, which was organized in honor of Professor P. Bockstaele, 
was attended by a large audience and served to promote relations among histo- 
rians of science in Beglium, Holland, Luxembourg, and Germany. 
